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ABSTRACT 
Background:  India  is  the  highest  Tuberculosis  (TB) 
burden country as per WHO statistics for 2010. As the 
source of infection is an open (sputum positive) case of 
pulmonary tuberculosis spreading by airborne particles, 
patients must have adequate knowledge regarding mode 
of  spread,  hazards  of  indiscriminate  sputum  disposal 
etc. 
Objectives:  1)To  assess  Knowledge  of  TB  patients 
about  spread  of  TB  and  hazards  of  indiscriminate 
sputum  disposal  2)To  assess  Practice  of  sputum 
disposal  followed by TB patients 3)To correlate various 
factors  with  knowledge  and  practice  of  sputum 
disposal. 
Methodology: A Cross sectional study was carried out 
among  patients  in  TB  clinics  using  a  field-tested 
questionnaire  among  100  TB  patients  attending  two 
Municipal Corporation run TB clinics over the period 
of three months. 
Results: Only 28% patients knew about mode of spread 
of Pulmonary TB. Practice of sputum disposal was not 
associated  with  gender  and  educational  level.  Care 
taken while coughing was the only practice which was 
significantly  associated  with  level  of  education 
(p=0.0069).  Those  who  had  better  knowledge  of  TB 
spread  had  better  practice  of  sputum  disposal 
(p=0.0012). Knowledge about spread of TB and care 
taken  while  coughing  was  significantly  associated 
(p=0.0003). Knowledge about hazards of indiscriminate 
spitting and care taken while coughing was significantly 
associated (p=0.0001).  
Conclusions:  Awareness  of  patients  regarding  spread 
of  TB, proper  sputum  disposal  need  to  be  improved. 
The  patients  should  be  explained  the  necessity  of 
complete  treatment.  With  vigorous  &  repeated 
counselling  and  guidance,  knowledge  and  practice  of 
sputum disposal can be improved even in patients with 
lower education level. 
Key-words:  
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INTRODUCTION 
Tuberculosis  (TB)  remains  a  major  global  health 
problem. The latest estimates showed that there were 
almost 9 million new cases in 2011 and 1.4 million TB 
deaths. This is despite the availability of treatment that 
will cure most cases of TB. India and China combined 
have almost 40% of the world’s TB cases. 0.3 Million 
death  in  India  in  2011,  3.1  million  prevalence,  2.2 
million incidences in India 2011.
1 
The  source  of  infection  is  an  open  (sputum  positive) 
case of pulmonary tuberculosis. It has been estimated 
that a cough can generate 3000 droplet nuclei. They are 
also  released  during  normal  activities  like  talking  or 
spontaneously during breathing.
2 The TB patient must 
have  the  crucial  knowledge  regarding  the  mode  of 
spread  of  disease,  hazards  of  indiscriminate  sputum 
disposal etc.  Patients and family members should be 
educated  on  collection  of  sputum  and  disposal.  This 
study  was conducted  with  the objective to assess the 
knowledge of TB patients about the spread of TB and 
hazards of indiscriminate sputum disposal, to assess the 
practice  of  sputum  disposal  followed  by  TB  patients 
and  to  correlate  various  factors  with  knowledge  and 
practice of sputum disposal. 
 
MATERIAL AND METHODS 
A study [cross sectional] was carried out in the outdoor 
department of TB clinics in two tertiary care hospitals 
run  by  Municipal  Corporation  in  Ahmedabad  city, 
Gujarat  during  July  2010  to  September  2010.  Study 
population  was  patients  attending  TB  OPD  of  the 
hospitals.  Study  tool  was  a  field  tested  questionnaire 
containing both open and close ended questions. Study 
variables  were  age,  sex,  education,  different  aspects 
related to knowledge of TB i.e. how does TB spread, 
correct  method  of  sputum  disposal,  hazards  of 
indiscriminate sputum disposal, etc. and practice related 
to  sputum  disposal,  care  taken  while  coughing, 
sneezing,  etc.  Answers  related  to  knowledge  and 
practices were evaluated as correct or incorrect. Study 
technique was by exit interview. Sample size was 100 
(Hundred  patients).  Sampling  technique  was  simple 
random sampling with lottery method. A questionnaire 
was designed at the beginning of the  study and field 
testing was carried out. Patients were informed about 
the  purpose  of  the  study,  and  their  informed  verbal  
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consent  was  taken.  They  were  assured  about  their 
confidentiality.   
 
Statistical test 
Percentages  and  Chi-square  were  applied  wherever 
necessary using appropriate statistical software. 
 
RESULTS 
Mean age of the patients was 32.11+1.50 years. Out of 
100, 79 were in the age group of 16-55 years. Males 
composed 62% of the total sample. Half of the patients 
(45%) had attained high school education, while 21% of 
the  patients  were  illiterate.  According  to  RNTCP 
guidelines  during  the  study  period,  category  wise 
distribution  showed  Category  I  (48%),  Category  II 
(38%),  Category  III  (9%),  Category  IV  (5%).  Past 
history of TB was present in 41 patients while 6 had 
family history of TB. 
Table  1  shows  that  knowledge  regarding  care  taken 
while coughing/sneezing was the only question which 
was significantly associated with the level of education 
of  the  patient  (p=0.0069).  All  the  other  questions 
related  to  their  knowledge  and  practices  were  not 
significantly associated with either gender or education 
of  the  patient.  Sixty  one  (61%)  of  the  patients  was 
found to cover face while coughing/sneezing. 
Those  patients  who  had  correct  knowledge  regarding 
spread of tuberculosis were found to have statistically 
significant  better  practice  of  sputum  disposal  as 
compared  to  those  with  incorrect  knowledge 
(p=0.0012). [Table 2] 
Patients  with  correct  knowledge  regarding  hazards  of 
indiscriminate  sputum  disposal  were  found  to  have 
significantly  better  practice  of  appropriate  sputum 
disposal  as  compared  to  patients  with  incorrect 
knowledge (p=0.0001). [Table 2] 
Patients with correct knowledge regarding spread of TB 
took better care while coughing/ sneezing, which was 
statistically significant (p=0.0003). [Table 2] 
Out of total, patients with correct knowledge of hazards 
of indiscriminate sputum disposal took statistically 
significant better care while coughing (p=0.0001). 
[Table 2] 
 
DISCUSSION 
Knowledge  regarding  care  taken  while  coughing/ 
sneezing was the only question which was significantly 
associated  with  the  level  of  education  of  the  patient. 
This suggests that the basic knowledge regarding how 
TB  spreads,  what  are  the  hazards  of  indiscriminate 
sputum  disposal,  importance  of  following  regular 
treatment  schedule  etc.  can  be  taught  to  any  patients 
irrespective of their educational status. 
Both  the  questions  of  knowledge  related  to  TB  were 
significantly associated with the practices followed like 
appropriate method of sputum disposal and care taken 
while  coughing.  This  can  be  interpreted  as  providing 
some basic knowledge regarding the disease would lead 
to  good  practices  and  prevent  further  spread  of  the 
disease in the community. 
Unsafe sputum disposal was the predominant practice 
among the study subjects, while only 49.0% of patients 
were  following  safe  sputum  disposal  methods.  As 
compared  to  this,  Bhat  et  al
3  (Delhi,  India,  n=212) 
reported  practice  of  safe  method  of  sputum  disposal 
among  23.0%  of  their  study  subjects.  Half  of  the 
subjects  (51.0%)  admitted  to  spitting  indiscriminately 
which correlates with the finding of Bhat et al
3 (46.0%). 
Seemingly  a  good  number  of  patients  (61.0%)  were 
practicing  covering  face  while  coughing  to  prevent 
spread of the disease within the family.  In the study of 
Bhat et al
3, the practice was adopted by only 14.6% of 
their patients.  
In  the  study  of  Bhattacharyya  et  al
4  (Kolkata,  India, 
n=120),  only  20.0%  of  patients  were  following  safe 
sputum  disposal  methods  and  46.7%  of  the  patients 
reported covering of face while coughing. 
In  the  study  of  Bhatt  G  et  al
5  (Ahmedabad,  India, 
n=92), 8.7% patients were spitting indiscriminately and 
45.7%  patients  practiced  covering  mouth  while 
coughing/sneezing. 
In  the  study  of  Bhat  S  et  al
3  (Delhi,  India, 
n=212), knowledge about mode of spread of the disease 
was not known to 49% of patients.  
Simple options  for safe sputum disposal that patients 
can be counselled about include: 1) Disposal of sputum 
in paper (tissue or any other paper), and burn or bury it 
in the evening. 2) Dispose of sputum in a pot with ash 
or lime, and bury the contents in the evening. Patients 
who are found to be TB or respiratory suspects or cases 
should immediately be informed about the importance 
of  cough  hygiene  and  should  be  handed  tissues  (or 
pieces of cloth) and instructed to cover their mouths and 
noses when they cough. Alternatively, patients should 
be given a face mask, and asked to wear it while in the 
facility. Patients should also be instructed to dispose off 
used tissues or masks in identified no-touch receptacles 
and not on the ground.
2   
About  half  of  the  patients  were  disposing  sputum 
indiscriminately. This can be improved by supervision 
of the patients to help reduce the transmission of TB in 
the  close  contacts  and  community.  The  scope  of 
supervision  needs  to  be  expanded.  Used  items  like  
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sputum cups, tableware, respirators and other everyday 
items can also spread TB. The handling of these items 
should be supervised to control TB. It is often seen that 
supervision  is  focused  more  on  supervising 
administrative  aspects  and  patient  treatment.  Health 
workers currently are not aware of rules regarding how 
they should supervise sputum disposal by patients with 
TB and  what they should do  when supervising those 
patients, so they do not know what to do or how to do 
it
6.  
In order to improve sputum disposal by patients of TB, 
the current study suggests that greater attention must be 
paid to the details of methods of supervision of sputum 
disposal  by  including  these  issues  in  the  field  level 
personnel’s  training  and  should  be  looked  at  from  a 
policy perspective.  
CONCLUSION 
The awareness of the patients regarding spread of TB, 
proper  sputum  disposal  need  to  be  improved.  The 
patients should be explained the necessity of complete 
treatment.  With  vigorous  &  repeated  counselling  and 
guidance, knowledge and practice of sputum disposal 
can be improved even in patients with lower education 
level. More emphasis should be given to these issues in 
training  of  field  level  personnel
 
Table 1: Effect of sex & education on various knowledge & practices related to tuberculosis (n=100)  
 
No. 
 
 
Questions 
Sex  Education status 
 
Male 
 
Female 
 
Illiterate 
Up to 
primary 
Above primary 
1  Knowledge  regarding 
spread  of  TB  (by 
air/sputum) 
19 
(30.64%) 
9 
(23.68%) 
3 
(14.28%) 
8 
(23.53%) 
17 (37.77%) 
χ
2=0.566,df-1, p=0.452  χ
2=4.43,df-2,  p=0.109 
2  Knowledge  regarding 
hazards  of 
indiscriminate  sputum 
disposal 
   23 
(37.10%) 
15 
(39.47%) 
4 
(19.05%) 
12 
(35.29%) 
22 (48.89%) 
χ
2=0.0565,df-1, p=0.812  χ
2=5.57,df-2, p=0.062 
3  Method  of  sputum 
disposal  (drain  in 
gutter/ bury in sand) 
28 
(45.16%) 
21 
(55.26%) 
9 
(42.86%) 
17 
(50%) 
23 
(51.11%) 
χ
2=0.96, df-1, p=0.327  χ
2=0.411, df-2, p=0.814 
4  Care  taken  while 
coughing/sneezing 
(covering face) 
 
36 
(58.06%) 
25 
(65.79%) 
9 
(42.86%) 
17 
(50%) 
35 
(77.78%) 
χ
2=0.591, df-1, p=0.442  χ
2=9.96, df-2, p=0.0069 
5  Regularly  following 
treatment schedule 
55 
(88.70%) 
35 
(92.10%) 
18 
(85.71%) 
28 
(82.35%) 
44 
(97.78%) 
χ
2=0.042,df-1, p=0.837  χ
2=5.66,df-2, p=0.059 
 
Table 2: Comparison knowledge of the patient regarding TB with practices followed (n=100) 
 
 
Comparison of knowledge with 
practices followed 
 
Knowledge of TB 
spread 
Knowledge of hazards of indiscriminate 
sputum disposal 
Yes  No  Yes  No 
Method of appropriate 
sputum disposal 
practised 
Yes  21  28  35  14 
No  7  44  3  48 
  χ
2 = 10.52 
df-1, p=0.0012 
χ
2 = 45.57 
df-1, p=0.0001 
Care taken while 
coughing or sneezing 
Yes  25  36  34  27 
No  3  36  4  35 
  χ
2 = 13.07 
df-1, p=0.0003 
χ
2 = 20.88 
df-1, p=0.0001 
Questions 1 & 2 were regarding knowledge and questions 3, 4 & 5 were regarding practices followed. 
(Figures indicate correct responses)  
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